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$(2N;\mathrm{R})$ 4 , go\leftrightarrow h $\mathrm{f}_{0}rightarrow \mathfrak{m}_{0}$
, (go, ) $(\mathrm{m}_{0}, \mathfrak{h}_{0})$
. see-saw , , ( $\mathfrak{g}_{0}$ , )
. see-saw 3 . $\mathfrak{m}_{0}$
(cf. $[\mathrm{H}\mathrm{o}\mathrm{w}89\mathrm{a}]$ ).
Case $\mathrm{R}$ Case $\mathrm{C}$ Case $\mathrm{H}$
$\mathfrak{s}\mathfrak{p}(2k;\mathrm{R})$ $*$ $u[p, q)$ $u_{n}\oplus u_{n}$ $\mathrm{o}^{*}(2k)$ $\mathrm{u}_{2n}$
$\cup$ $\cross$ $\mathrm{U}$ $\cup$ $\cross$ $\cup$ $\cup$ $\cross$ $\cup$
$\mathrm{u}_{k}$ $0_{n}$ , $\mathrm{u}_{p}\oplus \mathrm{u}_{q}$ $\mathrm{u}_{n}$ , $\mathrm{u}_{k}$ $\epsilon \mathfrak{p}(2n;\mathrm{R})$ ,
&i9=g0\otimes RC . , (2N;R) 2N
.
2N $=\epsilon \mathfrak{p}(2N;\mathrm{C})$ , Weil (oscillator ) $\omega$ $\mathrm{C}[V]$
. $V$ $N$ . $\omega$ : $U(5\mathfrak{p}_{2N})arrow \mathrm{E}\mathrm{n}\mathrm{d}(\mathrm{C}[V])$
2N , $PD(V)$ .
$K,$ $H$ $\mathrm{t},$ $\mathfrak{h}$ , $U(\mathfrak{g})$ K-
$U(\mathfrak{g})^{K}$ , Howe $[\mathrm{H}\mathrm{o}\mathrm{w}89\mathrm{b}]$ ,
$\omega(U(\mathfrak{g})^{K})=\mathcal{P}D(V)^{K\mathrm{x}H}=\omega(U(\mathrm{m})^{H})$ , (1)
. .
Question 1. $X\in U(\mathfrak{g})^{K}$ ,
$\omega(X)=\omega(C)$ $(X\in U(\mathfrak{g})^{K}, C\in U(\mathrm{m})^{H})$
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$C\in U(\mathrm{m})^{H}$ . $\omega(X)=\omega(C)$ Capelli
.
Remark 2. Capelli , 2 .
1 Capelli ,





2 g0 p0 g0 , mo h mo
, , $\omega(U(\mathfrak{g})^{G})arrow \mathcal{P}D(V)^{G\mathrm{x}M}6arrow\omega(U(\mathrm{m})^{M})$ ,
Capelli . , $G=GL(n., \mathrm{C})$ ,
$M=GL(m, \mathrm{C})$ $l\mathrm{f}$ , Capelli , ZU$(\mathfrak{g}\mathfrak{l}_{n})$ ZU$(\mathfrak{g}\mathfrak{l}_{m})$
(Capelli ) .
Remark 3. Remark 2 ‘ 2’ , $\mathrm{t}_{0},$ $\mathfrak{h}_{0}$ $\mathfrak{g}_{0},$ $\mathrm{m}_{0}$
Capelli , Capelhi
, Capelli $(0=0)$




Question 4. (1) $X_{1},$ $X_{2},$ $\ldots,$ $X_{r}\in U(\mathfrak{g})^{K}$ , $\mathrm{g}\mathrm{r}(X_{d})$ $S(\mathfrak{p})^{K}$
, , $\omega(X_{d})=\omega(C_{d})$ $C_{d}\in U(\mathrm{m})^{H}$
. , $\mathfrak{g}=\mathrm{t}\oplus \mathfrak{p}$ go , $S(\mathfrak{p})$ $\mathfrak{p}$
, $\mathrm{g}\mathrm{r}:U(g)arrow S(\mathfrak{g})$ .
(2) (1) . , $X_{1}’,$ $X_{2}’,$ $\ldots,$ $X_{f}’\in$
$U(\mathrm{m})^{H}$ , $\mathrm{g}\mathrm{r}(X_{d}’)$ $S(\mathrm{q})^{H}$ ,
, $\omega(C_{d}’)=\omega(X_{d}’)$ $C_{d}’\in U(\mathfrak{g})^{K}$ . , $\mathrm{m}=\mathfrak{h}\oplus \mathrm{q}$
$\mathrm{m}_{0}$ .
, $C_{d}$ $C_{d}’$ Capelli Capelli . , $(\mathfrak{g}_{\text{ }}, \mathfrak{t}_{0})$
, $\mathfrak{p}=\mathfrak{p}^{+}\oplus \mathfrak{p}^{-}$ e-
, $\mathrm{q}$ . , Question 4 (1) (2)
.
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Question 4 (1) , [NLW05]. ( [NLW05]
, , , Capell
annihilate ). , Question 4 (2) , Case $\mathrm{C}$
. Case $\mathrm{R}$ Case $\mathrm{H}$ , $X_{d}’\in U(\mathrm{m})^{H}$
$C_{d}’\in U(\mathfrak{g})^{K}$ , (1) $\mathcal{P}D(V)$
. Case $\mathrm{C}$ , Capelli
.
2 Capelli , Case $\mathrm{C}(1)$







(in $z\mathfrak{p}(27l(p+q);\mathrm{R})$).$\cup$ $\cross$ $\cup$




$\mathrm{t}=\{\in 9\mathrm{b}+q|H^{X}\in \mathfrak{g}\mathrm{t}H^{Y}\in 0\iota_{q}$
”
$\}\simeq \mathfrak{g}1_{p}\oplus \mathfrak{g}1_{q}\subset \mathfrak{g}$ ,
$\mathfrak{p}=\mathfrak{p}^{+}\oplus \mathfrak{p}^{-}$ ,
$\mathfrak{p}^{+}=\{\in \mathfrak{g}1_{p+q}|G\in \mathrm{M}\mathrm{a}\mathrm{t}(p, q;\mathrm{C})\}\subset \mathfrak{g}$ ,
$\mathfrak{p}^{-}=\{\in \mathfrak{g}1_{p+q}|F\in \mathrm{M}\mathrm{a}\mathrm{t}(q,p;\mathrm{C})\}\subset \mathfrak{g}$ ,
$\mathrm{m}=\mathfrak{g}\mathfrak{l}_{n}\oplus \mathfrak{g}\mathfrak{l}_{n}$ ,
$\mathfrak{h}=\{(X, -{}^{t}X)\in \mathfrak{g}1_{n}\oplus \mathfrak{g}\mathfrak{l}_{n}\}\simeq \mathfrak{g}1_{n}\subset \mathrm{m}$ ,
$\mathrm{q}=\{(X,{}^{t}X)\in \mathfrak{g}l_{n}\oplus \mathfrak{g}\mathrm{t}_{n}\}\subset \mathrm{m}$ .
$g=\mathrm{t}\oplus \mathfrak{p}$ .
$H_{ij}^{(x)}=E_{ij}\in \mathrm{f}$ $(1 \leq i,j\leq p)$ , $G_{ij}=E_{i,\mathrm{p}+j}\in \mathfrak{p}^{+}$ $(1 \leq i\leq p, 1\leq j\leq q)$ ,
$H_{ij}^{(y)}=E_{p+i,p+j}\in \mathrm{t}$ $(1 \leq i,j\leq q)$ , $F_{ij}=E_{p+i,j}\in \mathfrak{p}^{-}$ $(1 \leq i\leq q, 1\leq j\leq p)$ .
, $\mathrm{m}$ .
$E_{st}^{(x)}=(E_{st}, 0)\in \mathrm{m}$, $E_{st}^{(y)}=(0, E_{sl})\in \mathrm{m}$ $(1 \leq s, i\leq n)$ .
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$V=\mathrm{M}\mathrm{a}\mathrm{t}(n,p;\mathrm{C})\oplus \mathrm{M}\mathrm{a}\mathrm{t}_{-}(\uparrow\tau.q’;\mathrm{C})$ , Weil $\omega$ .
$\omega$ : $U(\epsilon \mathfrak{p}_{2n(p+q)})arrow PD(V)$ ,
$\omega(U(\mathfrak{g}1_{p+q})^{GL_{\mathrm{p}}\mathrm{x}GL_{q}})=\mathcal{P}D(V)^{(GL_{\mathrm{p}}\mathrm{x}GL_{q})\mathrm{x}GL_{n}}=$ cd $(U(\mathfrak{g}\mathrm{t}_{n}\oplus \mathfrak{g}\mathfrak{l}_{n})^{GL_{n}})$.
$V=\mathrm{M}\mathrm{a}\mathrm{t}(n,p;\mathrm{C})\oplus \mathrm{M}\mathrm{a}\mathrm{t}(n, q;\mathrm{C})$ $x_{si},$ $y_{si}$
, Weil $\omega$ .
$\omega(H_{ij}^{(x)})=\sum_{s=1}^{n}x_{s}\frac{\partial}{l\partial x_{sj}}+\frac{n}{2}\delta_{ij}$ , $\omega(H_{ij}^{(y)})=-\sum_{s=1}^{n}y_{sj}\frac{\partial}{\partial y_{si}}-\frac{n}{2}\delta_{ij}$ ,
$\omega(G_{ij})=\sqrt{-1}\sum_{s=1}^{n}x_{si}y_{sj}$ , $\omega(F_{ji})=\sqrt{-1}\sum_{s=1}^{n}.\frac{\partial\partial}{\partial x_{si}\partial y_{sj}}$ , (2)
$\omega(E_{st}^{(x)})=\sum_{i=1}^{p}X_{S}:^{\frac{\partial}{\partial x_{ti}}+\frac{p}{2}\delta_{st}}$, $\omega(E_{S\iota}^{(y)})=\sum_{j=1}^{q}\mathrm{t}/sj^{\frac{\partial}{\partial y_{tj}}+\frac{q}{2}\delta_{St}}$ .
, Question 4 (1) , $X_{d}\in U(\mathfrak{g})^{K}$ $U(\mathfrak{g})^{K}$




, $W_{\mu}$ $W_{\mu}^{*}$ , $S(\mathfrak{p}^{+})$ $S(\mathfrak{p}^{-})$ ,
, $\mu$ nuin $(p, q)$ . $S(\mathfrak{p})^{K}$
$\min(p, q)$ ,
,
$X_{d}=$ $\sum$ $\det \mathrm{G}_{IJ}$ . $\det \mathrm{F}_{JI}\in U(\mathfrak{g})^{K}$ $(d, =1,2 \ldots, r_{j} r=\min(p, q))$ ,
$I\in \mathcal{I}_{d}^{\mathrm{p}},J\in I_{d}^{\mathrm{q}}$
$\mathrm{g}\mathrm{r}$ : $U(\mathfrak{g})arrow S(\mathfrak{g})$ . ,
$\mathcal{I}_{d}^{p}=\{I\subset\{1, \ldots,p\}|\# I=d\}$ , $\mathrm{G}=(G_{ij})\in \mathrm{M}\mathrm{a}\mathrm{t}(p, q;U(\mathfrak{p}^{+}))$ ,
$\mathrm{F}=(F_{ji})\in \mathrm{M}\mathrm{a}\mathrm{t}(q,p;U(\mathfrak{p}^{-}))$ . $\mathrm{G}_{IJ}$ . , $X_{d}$ $U(\mathfrak{g})$
, $\mathrm{g}\mathrm{r}(X_{d})\in S(\mathfrak{g})$ , $2d$ $X_{d}$
. $X_{d}$ $K$- , $\mathrm{d}\mathrm{e}\mathrm{t},$ $\mathrm{G}_{IJ}$ $\det \mathrm{F}_{JI}$ dual
.






. $X_{d}$ $1 \leq d\leq\min(\mathrm{p}, q)$ , $n<d\leq 1\mathrm{n}\mathrm{i}\mathrm{n}(p, q)$
, $C_{d}=0$ , . $C_{d}\in U(\mathrm{m})^{H}$
Capelli . $C_{d}$ $H$- , 3 .
Proof. , Capelli .
, $X,$ $\mathrm{Y},$ $\partial^{X},$ $\partial^{Y}$ .
$X=(x_{si})_{1\leq\epsilon\leq n,1\leq i\leq p}$ , $\partial^{X}=(\frac{\partial}{\partial x_{si}})_{1\leq s\leq n,1\leq i\leq p}$ ,
(4)
$\mathrm{Y}=(y_{sj})_{1\leq s\leq n,1\leq J\leq q}’$ , $\partial^{Y}=(\frac{\partial}{\partial y_{sj}})_{1\leq s\leq n,1\leq i\leq q}$ .






$\sum$ $\omega(\det \mathrm{G}_{IJ}\cdot\det \mathrm{F}_{JI})$
$I\in \mathcal{I}_{d}^{\mathrm{p}},J\in I_{d}^{q}$
$=(-1)^{d} \sum_{I,J}\sum_{S,T\in \mathcal{I}_{d}^{n}}\det{}^{t}(X_{SI})\det \mathrm{Y}_{SJ}\det{}^{t}(\partial_{TJ}^{Y})\det\partial_{TI}^{X}$
$=(-1)^{d} \sum_{I,J,S,T}\det X_{SI}\det\partial_{TI}^{X}\cdot\det \mathrm{Y}_{SJ}\det\partial_{TJ}^{Y}$
$=(-1)^{d} \sum_{s,\tau\in \mathcal{I}_{d}^{\mathfrak{n}}}\omega(\det(E_{S(;)T(j)}^{(x)}+(d-j-p/2)\delta_{S(i),T(j)}):,j$
$\cross\det(E_{S(i)T(j)}^{(y)}+(d-j-q/2)\delta_{S(i),T(j)})_{i,j})$ .
2 , $\partial^{X}$ $\mathrm{Y}$ , ,
Capelli
54




. , $X,$ $\partial^{X}$ . ,
$(\det AB=\det A\det B)$ Cauchy-Binet
$\sum\det A_{SJ}\det B_{TJ}=\det(A {}^{t}B)_{ST}$ (Cauchy-Binet),
$I\in \mathcal{I}_{d}^{\mathrm{p}+q}$
.
3 Capelli $C_{d}$ H-
Capelli $C_{d}\in U(\mathrm{m})^{H}$ , (3) , H-
, . , $C_{d}$ $H$- $U(\mathrm{m})$
.
$U(\mathrm{m})$ , $W=\wedge \mathrm{C}^{n}\otimes \mathrm{c}\wedge \mathrm{C}^{n}\otimes_{\mathrm{C}}U(\mathrm{m})$ .
$\mathrm{C}^{n}$ , $e_{t}$ , $e_{t}’$ .
$W’$ $’\eta_{t}(u)$ $\eta_{t}’(u)$
$\eta_{t}(u)=\sum_{s=1}^{n}e_{s}(E_{st}^{(x)}+u\delta_{\epsilon t})$ , $\eta_{t}’(u)=\sum_{\epsilon=1}^{n}e_{S}’(E_{st}^{(y)}+u\delta_{st})$ ,
. , $u,$ $v\in \mathrm{C}$ ,
$\mathrm{w}(u)=\sum_{s\mathrm{e}\tau_{d}}$
$es$ $\det \mathrm{E}_{ST}^{X}(u)$ ,
$\eta_{T}’(v)=\sum_{s\in\tau_{d}^{n}}e_{S}’\det \mathrm{E}_{ST}^{Y}(v)$
$(T\in \mathcal{I}_{d}^{n})$ ,
. , $r\varpi(u)=\pi(1)(u-1)/\pi(2)(u-2)\cdots\uparrow\pi(d)(u-d)$ ,
$es=e_{S(1)}e_{S(2)}\cdots e_{S(d)}$ , $\mathrm{E}_{ST}^{X}(u)$ $(i,j)$- $E_{S(i)T(j)}^{(x)}+(u-$
$i)\delta s(:),T(j)$ $d\mathrm{x}d$ .
$W$ $M(=GL_{n}(\mathrm{C})\cross GL_{n}(C))$- . , $U(\mathrm{m})=$
$U(\mathfrak{g}\mathfrak{l}_{n}\oplus \mathfrak{g}\mathfrak{l}_{n})$ Ad $M$- . ,
, $GL_{n}(\mathrm{C})\cross GL_{n}(\mathrm{C})$ $\mathrm{C}^{n}\oplus \mathrm{C}^{n}$ , $(g, h).(v, w)=({}^{t}g^{-1}v,{}^{t}h^{-1}w)$
. , $GL_{n}(\mathrm{C})$ .
$\wedge \mathrm{C}^{n}\otimes \mathrm{c}\wedge \mathrm{C}^{n}$ , $W$ M-
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. $\wedge \mathrm{C}^{n}\otimes \mathrm{c}\wedge \mathrm{C}^{n}$ $W_{d}$ , $e_{T}e_{T’}’(T, T’\in \mathcal{I}_{d}^{n})$
. ,
$\Delta$ : $W_{d}$ $arrow$ $W$
$(T, T’\in \mathcal{I}_{d}^{n})$
$e_{T}e_{T’}’$ $\mapsto\eta\tau(u)\eta_{T’}’(v)$
$M$- $(u, v\in \mathrm{C})$ , $H$ ( $\simeq$ GLn(C))- .
$H=\{(g,{}^{t}g^{-1})\in M\}$ , $\sum_{T}e_{T}e_{T}’\in W_{d}$ $H$- . $W_{d}$
(contraction) $\zeta$. , $\epsilon(e\tau e_{T’}’)=\delta\tau,\tau$’ , $W_{d}\otimes \mathrm{c}U(\mathrm{m})$
, H- .
, $H$- $\triangle$ $\vee c$ $C_{d}$ H- .
$\vee c(\Delta(\sum_{T}e_{T}e_{T}’))=\epsilon(\sum_{T}\eta_{T}(u)\eta_{T}’(v))$
$= \epsilon(\sum_{T,S,S}$,es $\det \bm{\mathrm{E}}_{ST}^{X}(u)e_{S}’,$ $\det \mathrm{E}_{ST}^{Y},(v))$
$= \sum_{S,T}\det \mathrm{E}_{ST}^{X}(u)\det \mathrm{E}^{Y}ffi(v)$
.
$\sum e_{T}e_{T}’$ $H$- , $H$- . $C_{d}$ H-
.
4 Capelli , Case $\mathrm{C}(2)$
, Question 4 (2) Case $\mathrm{C}$ Question 4
(1) , $C_{d}’$ $U(\mathrm{m})^{H}$ , $S(\mathrm{q})^{H}$
. $S(\mathrm{q})^{H}$ , $n$
,
$X_{d}’= \sum_{s\in\tau_{d}^{n}}\mathrm{D}\mathrm{e}\mathrm{t}((\mathrm{E}^{X}+\mathrm{r}_{\mathrm{E}^{Y})_{SS})}\in U(\mathfrak{m})^{H}$
$(d=1,2, \ldots, n)$ ,
$\mathrm{g}\mathrm{r}:U(\mathrm{m})arrow S(\mathrm{m})$ . , $\mathrm{E}^{X},$ $\mathrm{E}^{Y}$ ,
$\mathrm{E}^{X}=(E_{st}^{(x)})_{s,t}=((E_{st}, 0))_{s,t}\in \mathrm{M}\mathrm{a}\mathrm{t}_{n}(U(\mathrm{m}))$ ,
$\mathrm{E}^{Y}=(E_{st}^{(y)})_{s,t}=((0, E_{st}))_{s,t}\in \mathrm{M}\mathrm{a}\mathrm{t}_{n}(U(\mathrm{m}))$ ,





. $\Phi$ , $\mathrm{D}\mathrm{e}\mathrm{t}\Phi=\det\Phi$ . $X_{d}’$ H-
, $\mathrm{E}^{X}+{}^{t}\mathrm{E}^{Y}$ H-
$\mathrm{A}\mathrm{d}(\tilde{g})(\mathrm{E}^{X}+\mathrm{E}^{Y})={}^{t}g$ ( $\mathrm{E}^{X}$ 2) ${}^{t}g^{-1}$ $(\tilde{g}=(g,{}^{t}g^{-1})\in H)$
$\mathrm{D}\mathrm{e}\mathrm{t}$ . , $X_{d}’$ $\mathrm{D}\mathrm{e}\mathrm{t}$ -
$\det$ , H- .
, $X_{d}’\in U(\mathrm{m})^{H}$ Capelli $C_{d}’\in U(\mathfrak{g})^{K}$
, Question 4 (2) . $C_{d}’$ , Capelli
, , $X_{d}’$
$X_{d}’’\in U(\mathrm{m})^{H}$ Question 4(2) . $\mathrm{g}\mathrm{r}$




$S\in I_{d}^{n}l=0S’,’ T’,,\in \mathcal{I}_{l}^{n},S’\mathrm{I},\mathrm{J}S’’=SS’,T\in \mathcal{I}_{d-1}^{n},T\mathrm{I}\mathrm{J}T’’=’ S$
(5)
$\cross\det(\mathrm{E}_{ST}^{X},, +I_{S’T’}\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(l-1-\frac{p}{2}, l-2-\frac{p}{2}, \ldots, -\frac{p}{2}))$
$\cross\det(({}^{t}\mathrm{E}_{ST}^{Y},,,, +I_{S’’T’’}\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(-d+l+1+\frac{q}{2}, -d+l+2-\frac{q}{2} , . . . , \frac{q}{2}))$,
. , $l(S’, S”)$ $S’$ $S”$ , $I_{S’T’}$ $I_{S’’T’’}$ $n$
$I$ . ,
$\mathrm{E}^{X}$ , $E_{ss}^{(x)}$ $\mathrm{E}_{ST}^{X},$, ( )
, $\mathrm{E}_{S’T’}^{X}$ $j$ $l-j-p/2$ .
Remark 7. $X_{d}’’$ , $X_{d}’’$ $X_{d}’$ gr
– . , 2 $n$ $A,$ $B$
$S,$ $T\in \mathcal{I}_{d}^{n}$ ,
$\det(A+B)_{ST}=$ $\sum$ $(-1)^{l(S’,S’’)+\mathrm{t}(T’,T’’)}\det A_{S’T’}\det B_{S’’T’’}$ ,
$S’,T’\in X_{\mathrm{t}^{n}}$ , S’ S” $=S$,
$S”,T”$ \in l’T’ T’’ $=T$
. ,
.
, $X_{d}’$ $X_{d}’’\in U(\mathrm{m})$ $H$- . , 8
$X_{d}’’\in U(\mathrm{m})^{H}$ Capelli $C_{d}’’\in U(\mathfrak{g})^{K}$ . $C_{d}’’$
$K$- 7 .
$C_{d}’’= \sum_{J\in \mathcal{I}_{d}^{\mathrm{p}+\sigma}}\mathrm{D}\mathrm{e}\mathrm{t}_{\mathrm{p},q}((\mathrm{B}-\frac{n}{2}I_{p,q})_{JJ;}d-1, d-2, \ldots, 0)$
. (6)
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, $\mathrm{B}$ $I_{\mathrm{p},q}$ ,
$\mathrm{B}=(_{-\sqrt{-1}\mathrm{F}}^{\mathrm{H}^{X}}$ $-\sqrt{-1}\mathrm{G}-\mathrm{H}^{Y)}\in \mathrm{M}\mathrm{a}\mathrm{t}_{p+q}(U(\mathfrak{g}))$ , $I_{p,q}=\in \mathrm{M}\mathrm{a}\mathrm{t}_{p+q},(\mathrm{C})$ ,
(7)
, , $\mathrm{H}^{X}=(H_{\iota’j}^{(x)})_{1\leq i,j\leq p}$ ,
. , $\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}$
, : $0\leq d\underline{<}p+q$ $I,$ $J\in \mathcal{I}_{d}^{p+q}$ ,
$\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(B_{IJ;u_{1},\ldots,u_{d}})$




$-\delta_{ij}$ $1\leq i\leq p$ ,
$\delta_{ij}$ $p<i\leq p+q$ ,
$\epsilon=-I_{p,q}=$ .
$B_{IJ}$ , d, , , $(p+q)$
$B$ $d$ . , $\mathrm{D}\mathrm{e}\mathrm{t}_{1p,q}(B, I, J;u_{1}, \ldots, u_{d})$
, .
.
Theorem 8. (5) (6) $X_{d}’’\in U(\mathrm{m})^{H}$ $C_{d}’’\in U(\mathfrak{g})^{K}$ ,
$\omega(X_{d}’’)=\omega(C_{d}’’)$ .
2 . 2
. $X,$ $\mathrm{Y},$ $\partial^{X},$ $\partial^{Y}$ Theorem 5 (4) ,
$X=(x_{\dot{\Re}})_{1\leq s\leq n}$ , $Y=(y_{\epsilon i})_{1\leq\ell\leq n}$ , $\partial^{X}=(\frac{\partial}{\partial x_{\epsilon i}})_{1\leq\epsilon\leq n}1\leq i\leq p$ ’ $\partial^{Y}=(\frac{\partial}{\partial y_{si}})_{1\leq s\leq n}1\leq i\leq q$ ,
, ,
$P=(X, \partial^{Y})$ , $Q=(\partial^{X}, Y)$ ,
. , X, \partial X Mat(n,p;PD(V)) , Y, \partial Y Mat(n, q;PD(V))
. , $P,$ $Q\in \mathrm{M}\mathrm{a}\mathrm{t}(n,p+q;\mathcal{P}D(V))$ Theorem 8 2
.
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Proposition 9. $I,$ $J\in \mathcal{I}_{d}^{p+q}$ ,
$\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(({}^{t}PQ)_{IJ;}d-1, d-2, \ldots, 0)=\sum_{S\in \mathcal{I}_{d}^{n}}\det P_{SI}\det_{}Q_{SJ}$
.




$= \sum$ $\sum$ $(-1)^{l(S’,S’’)+l(T’,T’’)}\det((X^{t}\partial^{X})_{S’T’;}l-1,$ $l-2,$ $\ldots)0)$
$l=0$ $S’,T’\in I_{l}^{n}$ , S’ S” $=S$,
$S”,T”\in I_{d-1}^{n},T’\mathrm{I}\mathrm{J}T’’=T$
$\cross\det((\partial^{Y}\mathrm{V})_{S’’T’’;} -(d-l-1), \ldots, -1,0)$ .
Proof of Theorem 8. Proposition 9 $I=J$ $J\in \mathcal{I}_{d}^{p+q}$ ,
Proposition 10 $S=T$ $S\in p_{d}$ , .
, $\omega(\mathrm{E}^{X})$ , $\omega$ $(\omega(E_{st}^{X}))_{1\leq\epsilon,t\leq n}$
,
${}^{t}X \partial^{X}=\omega(\mathrm{H}^{X}-\frac{n}{2}I_{p})$ , $t \partial^{Y}\mathrm{Y}=-\omega(\mathrm{H}^{Y}-\frac{n}{2}I_{q})$ ,
${}^{t}XY=\omega(-\sqrt{-1}\mathrm{G})$ , $t\partial^{Y}\partial^{x}=\omega(-\sqrt{-1}\mathrm{F})$ , ${}^{t}PQ= \omega(\mathrm{B}-\frac{n}{2}I_{p,q})$ ,
$X^{t} \partial^{X}=\omega(\mathrm{E}^{X}-\frac{p}{2}I_{n})$ , $\partial^{Y}\mathrm{q}’=\omega(\mathrm{E}^{Y}+\frac{q}{2}I_{n})$ ,
, (2) Weil ,
Remark 11. (1) $(p+q)$ $C$ ,
$\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(C_{IJ;}0, \ldots, \mathrm{O})=\det C_{IJ}$ , Proposition 9 ,
$\sum\det A_{SJ}\det B_{TJ}=\det(A{}^{t}B)_{ST}$ (Cauchy-Binet),
$J\in \mathcal{I}_{d}^{\mathrm{p}+q}$
.
(2) Remark 7 , $X_{d}’’$ $\mathrm{g}\mathrm{r}$ ‘k $\mathrm{g}\mathrm{r}(X_{d}’)$ , Propo-
sition 10 , $\det(X^{t}\partial^{X}+\partial^{Y}\Psi)_{ST}$ , , $\det$ ( $P$ )\mbox{\boldmath $\pi$}
. , Proposition 10 , Cauchy-Binet




$e_{s}$ , $(C^{n})^{*}$ $e_{s}^{*}$ , $\mathrm{C}^{n}\oplus(\mathrm{C}^{n})^{*}$ $V$
$PD(V)$ : $\wedge(\mathrm{C}^{n}\oplus(\mathrm{C}^{n})^{*})\otimes_{\mathrm{C}}\mathcal{P}D(V)$.
.
$\alpha_{j}=\sum_{s=1}^{n}e_{s}P_{sj}$ , $\beta_{j}=\sum_{s=1}^{n}e_{s}^{*}Q_{sj)}$ $\mathcal{T}=\sum_{s=1}^{n}e_{s}e_{s}^{*}$ ,
$–X-= \sum\alpha_{j}\beta_{j}p=\sum ne_{s}e_{t}^{*}(X^{t}\partial^{\prime \mathrm{Y}})_{(s,t)}$ , $\underline{=}_{Y}=$ $\sum p+q\alpha_{j}\beta_{j}=\sum ne_{s}e_{t}^{*}(\partial^{Y}\Psi)_{(\epsilon,t)}$ .
$j=1$ $s.t=1$ $j=p+1$ $s,t=1$
, $(X t\partial^{\mathrm{x}})_{(s,t)}$ , $X^{t}\partial^{z\mathrm{Y}}$ $(s, t)$ ,




. , $es=e_{s_{1}}e_{s_{2}}\cdots e_{s_{d}}$ . , $\sum_{J}$ \alpha J\beta ,
$\sum_{J,S,T}ese_{T}^{*}\det P_{SJ}\det Q_{TJ}$ , Proposition 10
, $\sum_{J}\alpha_{J}\beta_{J}$ Proposition 10




$(u_{j}\in \mathrm{C})$ . ,
$\mathrm{D}\mathrm{e}\mathrm{t}(A_{s\tau;u_{1},\ldots,u_{d})=\frac{1}{d!}\sum_{\sigma,\tau\in 6_{d}}\mathrm{s}\mathrm{g}}11(\sigma)\mathrm{s}\mathrm{g}\mathrm{n}(\tau)\{A_{s_{\sigma(1)},t_{\tau(1)}}+u_{1}\delta_{s_{\sigma(1)},t_{\tau(1)}}\}\cdots$
. . . $\{A_{s_{\sigma(d)},t_{\tau(d)}}+v_{d},\delta_{s_{\sigma(d)},t_{\tau(d)}}\}$
. $—Y$ .
.
Lemma 12. (1) $T$ , $\wedge(\mathrm{C}^{n}\oplus(C^{n})^{*})\otimes \mathrm{c}PD(V)$ .
(2) $[P_{\dot{n}}, P_{tj}]=[Q_{si},$ $Q_{tj}|=0$ .
(3) $[P_{si},$ $Q_{tj}|=\epsilon_{ij}\delta_{st}$ .
(4) $[_{-x-Y}^{--}-,-]=0$ .
(5) $\alpha$: , A .
(6) $\alpha:\beta_{j}+\beta_{j}\alpha_{i}=\epsilon_{ij}\tau$ .
(7) $-x\alpha_{j}=a_{j}(_{-X}^{-}--\tau)$ $(j\leq p)$ . , $–_{Y}-a_{j}=\alpha_{j}(_{-Y}^{-}-+\tau)$ $(j>p)$ .
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Proof. (1) $\tau=\sum_{s}e_{s}e_{s}^{*}$ , $PD(V)$ , 2
, $\wedge(\mathrm{C}^{n}\oplus(\mathrm{C}^{n})^{*})$ . , $T$ $(\mathrm{C}^{n}\oplus(\mathrm{C}^{n})^{*})\otimes \mathrm{c}$
$\mathcal{P}D(V)$ .
(2) $P=(X, \partial^{Y}),$ $Q=(\partial^{X}, Y)$ , (2) .
(3) $i\leq p$ $[P_{si}, Q_{tj}]=-\delta_{st}\delta_{ij}$ , $i>p$ $[P_{si}, Q_{tj}]=\delta_{st}\delta_{ij}$
(3) .
(4) $—X$ Y 2 , $X^{t}\partial^{\prime \mathrm{Y}}$ ,
$\partial^{Y}$ , $—X$ Y .




(7) . $-x \alpha_{j}=\sum_{i\leq p}\alpha_{i}\beta_{i}\alpha_{j}=\sum_{i\leq p}\alpha_{i}(-\alpha_{j}\beta_{2}+\epsilon_{ij}\tau)$.
, $\alpha_{\mathfrak{i}}$ , $i\leq p$ $\epsilon_{ij}=-\delta_{ij}$
, $\alpha_{j-x}^{-}--\alpha_{j}\tau$ . .
Lemma 13.
$\sum$ $\sum ese_{T}^{*}\det Ps\text{ }\det Q_{TJ}$
$J\in \mathcal{I}_{d}^{p+qS,T\in X_{d}^{n}}$
$= \sum_{l=0}^{d}(-1)^{(d-\mathrm{t})l}\sum_{s}e_{S’}e_{T}^{*},$ $\det_{}((X^{t}\partial^{X})_{S’T^{\prime;l-1,l-2,\ldots,0)}}$
$\cross$ $\sum$ $e_{S^{\prime\prime e_{T}^{*},,\det((\partial^{Y}\Psi)_{S’’T’’;-(d-l-1),\ldots,-1,0)}}}$ .
$S”,T”\in \mathcal{T}_{d-1}^{n}$
Proof. $\sum_{\text{ }}\alpha\text{ }\beta_{J}$ 2 , (9) ,
$\sum_{\text{ }\in x_{d}^{p+q}}\alpha_{\text{ }}\beta_{J}=\sum_{J}.\sum_{S,T\in \mathcal{I}_{d}^{n}}e_{S}e_{T}^{*}\det P_{SJ}\det Q_{TJ}$
.
.
, $P+\mathcal{I}_{m}^{q}=\{\{p+s_{1},p+s_{2}, \ldots,p+s_{m}\};S\in \mathcal{I}_{m}^{q}\}$ , $j\leq p,$ $k>p$







$K\in p+X_{d-l}^{q}$ $K\in p+X_{d-l}^{q}$
. ,
$\sum_{\text{ }\in \mathcal{I}_{l}^{\mathrm{p}}}\alpha_{J}\beta_{\text{ }}=\frac{1}{l!}\sum_{1\leq j_{1},\ldots,j\iota\leq p}\alpha_{J}\beta_{J}=\frac{1}{l!}\sum_{1\leq j_{1},\ldots,j\iota\leq \mathrm{P}}\alpha_{j_{1}}\cdots\alpha_{j\iota}\cdot\beta_{j\iota}\beta_{j_{1}}\cdots\beta_{j\iota-1}$
. $(-1)^{1-1}$ .
61
, $\alpha_{j_{l}}\beta_{j_{l}}$ $j\iota$ x , x Lemina 12
(7) , .








. , (10) (11) .
$\sum_{l=0}^{d}(-1)^{(d}-l)\iota$ . $\frac{1}{l!}\{---x+(l-1)\tau\}\mathrm{t}_{-}^{-}-\mathrm{x}+(l-2)\tau\}\cdots\{_{-\mathrm{x}}^{-}-+0\tau\}\cdot(-1)^{l(l-1)/2}$
$\cross\frac{1}{(d-l)!}\mathrm{t}_{-Y}^{-}--(d-l-1)\tau\}\cdots\{_{-Y}^{-}--\tau\}\{_{-Y}^{-}--0\tau\}\cdot(-1)^{(d-l)(d-l-1)/2}$
$= \sum_{l=\text{ }^{}d}(-1)^{(d-l\rangle l}\sum_{S’,T’\in X_{l}^{n}}e_{S’}e_{T}^{*},$ $\mathrm{D}\mathrm{e}\mathrm{t}((X^{t}\partial^{X})_{S’,T’;}l-1, l, -2, \ldots, 0)$
$\cross$ $\sum$ $e_{S^{\prime\prime e_{T}^{*}\mathrm{D}\mathrm{e}\mathrm{t}((\partial^{Y}\mathrm{V})_{S’’,T^{\prime\prime;-(d-l-1),\ldots,-1,0)}}}},,$ .
$S”,T”\in I_{d-l}^{\hslash}$
(12)
, , $F^{1}\mathrm{J}$ - $\det$ $\mathrm{D}\mathrm{e}\mathrm{t}$
. ,
(Capelli ) Capelli , 1
- – . , ,
Capelli ,




$\sum\det P_{S\text{ }}\det Q\tau\text{ }$
$\text{ }\in \mathcal{I}_{d}^{\mathrm{p}+q}$
$d$
$= \sum$ $\sum$ $(-1)^{l(S’,S’’)+l(T’,T’’)}\det((X^{t}\partial^{X})_{S’T’}$ ; $l-1,$ $l-2,$ $\ldots,$ $0)$
$l=0$ $S’,T’\in I_{l}^{n}$ , S’ S” $=S$,
$S”,T”\in \mathcal{I}_{d-1}^{n},T’\text{ }T’=T$
$\cross\det((\partial^{Y}{}^{t}Y)_{S’’T’’;}-(d-l-1))\ldots)^{-1_{)}0)}$.
Proof. Lemnla 13 , $e_{S}e_{T}^{*}$ ,
. $9^{\mathrm{r}}$’, Lemma 13 $ese_{T}^{*}$ , $\sum_{J\in X_{d^{+9}}^{\mathrm{p}}}\det P_{S\text{ }}\det Q_{TJ}$
, .
, Lemlna 13 $ese_{T}^{*}$ , $S’$ $S”=S$ $T’$ ’1”’ $=T$
sumlnand , .
. Lemma 13 – , es” $e_{T}^{l}$,
$(-1)^{(d-l)1}$ , . , $e_{S’}$es” ,
e $l(S’, S”)$ , $e_{T}^{*},e_{T’}^{*}$, , $e_{t}^{*}$
$l(T’, T”)$ , , $(-1)^{l(S’,S’’)+l(T’,T’’)}$ . ,
Lemma 13 $ese_{T}^{*}$ , –
. .
6 Proposition 9
$\mathrm{C}^{p+q}$ , $(\mathrm{C}^{p+q})^{*}$ $f_{i}^{*}$ , $\mathrm{C}^{p+q}\oplus(\mathrm{C}^{p+q})^{*}$
$V$ $\mathcal{P}D(V)$ : $\wedge(\mathrm{C}^{p+q}\oplus$
(cp+++q) \otimes CPD(V). .
$‘ \eta_{s}=\sum_{i=1}^{p+q}f_{i}P_{si}$ , $\zeta_{s}=\sum_{i=1}^{p+q}f_{i}^{*}Q_{si}$ ,
$\Lambda=\sum_{1,j=1}^{p+q}f_{i}f_{j}^{*}(^{t}PQ)_{(i,j)}=\sum_{s=1}^{n}\eta_{s}\zeta_{s}$ , $\sigma=\sum_{1=1}^{p+q}\epsilon_{1i}f_{i}f_{i}^{*}$.
A , $({}^{t}PQ)_{(i,j)}$ , ${}^{t}PQ$ (i, . ,
, $\eta_{s}$ $d$ ,
$\eta_{\mathit{8}1}\eta_{S_{2}}\cdots\eta_{s_{d}}=\sum f_{I}$ row-det $P_{SI}$ ,
$I\in \mathcal{I}_{d}^{\mathrm{p}+q}$
, - row-det . $P$ , , ,
, summand $\mathrm{d}$ factor
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, row-det $P_{SI}=\det P_{SI}$ . $\zeta_{s}$
.
Lemma 15. (1) $\eta_{s}$ . $\zeta_{s}$ .
(2) $\eta_{s}(_{t}+(_{t}\eta_{s}=\delta_{st}\sigma$ .
(3) $[\Lambda, \eta_{t}]=\eta_{t}\sigma$ . , $[\Lambda, (_{t}]=-\zeta_{t}\sigma$ ,
Proof. (1) $P$ ,
, $\eta_{s}$ . $(_{s}$ .
(2) $[P_{si}, Q_{tj}]=\delta_{st}\epsilon_{ij}$ ,
$\eta_{s}(_{t}+\zeta_{t}\eta_{s}=\sum_{i,j=1}^{p+q}f_{i}f_{j}^{*}[P_{si}, Q_{tj}]=\sum_{i,j}f_{i}f_{j}^{*}\delta_{st}\epsilon_{ij}=\delta_{st}\sigma$ .
(3) $\Lambda\eta_{t}=\sum_{s=1}^{n}\eta_{s}(_{s}\eta_{t}=\sum_{s}\eta_{s}(-\eta_{t}\zeta_{s}+\delta_{st}\sigma)=\eta_{t}\Lambda+\eta_{t}\sigma$. , $[\Lambda, \eta_{t}]=\eta_{t}\sigma$
. $[\Lambda, (_{t}]$ .
Remark 16. (2), (3) , Case $\mathrm{R}$ Case $\mathrm{H}$
, Case $\mathrm{R}$ Case $\mathrm{H}$ Question 4(2) , Proposition 9








$= \sum_{I,\text{ }\in X_{d}^{\mathrm{p}+q}}^{j_{1},\ldots,j_{d}}\sum_{\sigma,\tau\in 6_{d}}\mathrm{s}\mathrm{g}\mathrm{n}(\sigma)\mathrm{s}\mathrm{g}\mathrm{n}(\tau)(-1)^{d(d-1)/2}fif_{\text{ }^{}*}$
$\cross(B_{i_{\sigma(1)},j_{\tau(1)}}-u_{1}\epsilon_{i_{\tau(1)},j_{\sigma(1)}})\cdots(B_{i_{\sigma(d)},j_{\tau(d)}}-u_{d}\epsilon_{i_{\tau(d)},j_{\sigma(d)}})$
$=d!(-1)^{d(d-1)/2}$ $\sum$ $fif_{\text{ }^{}*}\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(B_{IJ};u_{1}, \ldots, u_{d})$ .
$I,\text{ }\in \mathcal{I}_{d}^{p+q}$
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, Proposition 9 .
Proposition 18 $(=\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}9)$.
$\sum\det P_{SI}\det Qs\text{ }=\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(({}^{t}PQ)_{I\text{ };}d-1, d-2, \ldots, 0)$ .
$S\in I_{d}^{n}$
Proof. , $S\in \mathcal{I}_{d}^{n}$ ,
$\sum_{s\in x_{d}^{n}}\eta s\zeta_{S}=\sum_{s\in x_{d}^{n}}\sum_{I,\text{ }\in \mathcal{I}_{d}^{\mathrm{p}+q}}fif_{J}^{*}\det P_{SI}\det Q_{S\text{ }}$
, $fif_{J}^{*}$ , .







, Lemma 17 , :
$\sum$ $fIf_{J}^{*}\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(({}^{t}PQ)_{IJ;}d-1, d-2, \ldots, 0)$ .
$I,\text{ }\in X_{d}^{p+q}$
$fif_{J}^{*}$ , .
7 Capelli $C_{d}’’$ K-
(6) , $d=1,2,$ $\ldots,p+q$ , Capelh $C_{d}’’$
.
$C_{d}’’= \sum \mathrm{D}\mathrm{e}\mathrm{t}_{p,q}((\mathrm{B}-\frac{n}{2}I_{p,q})_{J}\text{ };d-1, d-2, \ldots,0)$ .
$J\in X_{d}^{\mathrm{p}+q}$
, $\mathrm{D}\mathrm{e}\mathrm{t}_{-p,q}$ $(GL_{p}\cross GL_{q})$- , $\mathrm{B}$ $(GL_{p}\mathrm{x}GL_{q})$ -
, $C_{d}’’$ (GLp $\cross$ GLq)- .
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Lemma 19. $g\in GL_{p}\cross GL_{q}(\subset GL_{p+q})$ , $(p+q)$ $B$ $u_{j}\in C$
.
$\sum_{J\in I_{d}^{p+q}}\mathrm{D}\mathrm{e}\mathrm{t}_{}(p,q(gBg^{-1})_{JJ;u_{1},\ldots,u_{d}})=\sum_{\text{ }\in \mathcal{I}_{d}^{\mathrm{p}+q}}\mathrm{D}\mathrm{e}\mathrm{t}_{p)}(qB_{JJ};u_{1}, \ldots,u_{d})$
.
Proof. , $B$ ,
,
$P$
, $(GL_{p}\cross GL_{q})$- .
Lemma 20. (7) $\mathrm{B}$ , $(GL_{p}\mathrm{x}GL_{q})$- .
, $g\in GL_{p}\cross GL_{q}(\subset GL_{p+q})$ ,
$\mathrm{A}\mathrm{d}(g)\mathrm{B}=\iota_{g\mathrm{B}^{t}g^{-1}}$ .
, $\mathrm{A}\mathrm{d}(g)\mathrm{B}$ , $(\mathrm{A}\mathrm{d}(g)\mathrm{B}_{ij})_{1\leq i,j\leq p+q}$ . ,
$(p+q)$ 3 , .
Proof. ,
$J=(_{0}^{I_{p}}$ $-\sqrt{-1}I_{q}0$), $\mathrm{B}’==J^{-1}\mathrm{B}J^{-1}$
. $\mathrm{B}’$ , $\mathfrak{g}1_{p+q}$ $E_{ij}$ , ( $i$ ,j)-
, $g\in GL_{p+q}$ , $\mathrm{A}\mathrm{d}(g)\mathrm{B}’={}^{t}g\mathrm{B}’{}^{t}g^{-1}$ . , $g\in GL_{p}\cross$
$GL_{q}$ , $g$ $J$ , $\mathrm{A}\mathrm{d}(g)\mathrm{B}=\mathrm{A}\mathrm{d}(g)(J\mathrm{B}’J)=$
$J(\mathrm{A}\mathrm{d}(g)\mathrm{B}’)J=J^{t}g\mathrm{B}’{}^{t}g^{-1}J={}^{t}g\mathrm{B}^{t}g^{-1}$ . $\square$
2 .
Proposition 21. Capelli $C_{d}’’$ $K=GL_{p}\cross GL_{q}$ .
Proof. $g\in GL_{\mathrm{p}}\cross GL_{q}$ ,
$\mathrm{A}\mathrm{d}(g)C_{d}’’=\sum_{J\in \mathcal{I}_{d}^{\mathrm{p}+q}}\mathrm{D}\mathrm{e}\mathrm{t}_{p,q}((\mathrm{A}\mathrm{d}(g)\mathrm{B}-\frac{n}{2}I_{p,q})_{JJ;}d-1, \ldots, 0)$
$= \sum \mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(({}^{t}g\mathrm{B}^{t}g^{-1}-\frac{n}{2}I_{p,q})_{J\text{ };}d-1, \ldots,0)$
$J\in I_{d}^{\mathrm{p}+q}$
$= \sum \mathrm{D}\mathrm{e}\mathrm{t}_{p,q}(({}^{t}g(\mathrm{B}-\frac{n}{2}I_{p,q}){}^{t}g^{-1})_{\text{ }};d-1, \ldots, 0)$
$J\in X_{d}^{\mathrm{P}+\mathrm{q}}$




(5) , $d=1,2,$ $\ldots,$ $n$ , $X_{d}’’\in U(\mathrm{m})$ .
$d$
$X_{d}’’=$ $\sum\sum$ $\sum$ $(-1)^{l(S’,S’’)+l(T’,T’’)}$
$S\in \mathcal{I}_{d}^{n}l=0$ $S’,T’\in X_{l}^{n}$ , S’ S”$=S$,
$S”,T”\in \mathcal{I}_{d-l}^{n},T’\mathrm{I}\mathrm{J}T’’=S$
$\cross\det((\mathrm{E}^{X}-\frac{p}{2}I_{n})_{S’T’;}l-1, l-2, \ldots, 0)$
$\cross \mathrm{d}\mathrm{e}\mathrm{t},((\mathrm{E}^{Y}+\frac{q}{2}I_{n})_{S’’T’’;}-(d-l-1), \ldots, -1,0)$ .
, $X_{d}’’$ H– . , $\wedge(\mathrm{C}^{n}\oplus$
$(\mathrm{C}^{n})^{*})\otimes \mathrm{c}U(\mathrm{m})$ , $M=GL_{n}\cross GL_{n}$. , Lenuna 13
(12) $H\simeq GL_{n}$ .
$GL_{n}\cross GL_{n}$ $\mathrm{C}^{n}\oplus(\mathrm{C}^{n})^{*}$ , $(g, h).(v, w)=({}^{t}g^{-1}v, ?\iota^{-1}w)$ .
, $GL_{n}$ . , $M=$
$GL_{n}\cross GL_{n}$ $U(\mathrm{m})$ . , $(A, B)\in \mathfrak{m}$ ,
$\mathrm{A}\mathrm{d}(g, h)(A, B)=(\mathrm{A}\mathrm{d}(g)A, \mathrm{A}\mathrm{d}(h)B)$ . , $M$ )
$\wedge(\mathrm{C}^{n}\oplus(\mathrm{C}^{n})^{*})\otimes cU(\mathrm{m})$ .
.
$– \sim-X=\sum_{s,t=1}^{n}e_{s}e_{t}^{*}E_{st}^{X}$ , $— \sim Y=\sum_{s,t=1}^{n}e_{s}e_{t}^{*}E_{ts}^{Y}$ , $\tau=\sum_{s=1}^{n}e_{s}e_{t}^{*}$ .
Lemma 22. , $-X,$ $—\gamma,$$T\underline{\underline{\sim}}\sim$ H- .
Proof. $H=\{(g,{}^{t}g^{-1})\in GL_{n}\cross GL_{n}\}\subset M$ , $e_{s}$ $e_{s}^{*}$
, $T$ H- .
, $H$ .
$(g,{}^{t}g^{-1}).e_{s}= \sum_{t=1}^{n}g^{st}e_{t}$ , $(g,{}^{t}g^{-1}).e_{s}^{*}= \sum_{t=1}^{n}g_{ts}e_{t}^{*}$ ,
$\mathrm{A}\mathrm{d}(g,{}^{t}g^{-1})E_{st}^{X}=\sum_{x,y=1}^{n}g_{x\ell}E_{xy}^{X}g^{ty}$ , $\mathrm{A}\mathrm{d}(g,{}^{t}g^{-1})E_{st}^{Y}=\sum_{x,g=1}^{n}g^{sx}E_{xy}^{Y}g_{yt}$.
, $g=(g_{st})_{1\leq s,t\leq n},$ $g^{-1}=(g^{st})_{1\leq s,t\leq n}$ . , $(g,{}^{t}g^{-1})\in H$ X
,
$(g,{}^{t}g^{-1})_{-X}^{-}.- \sim=\sum_{s,t=1}^{n}\sum_{u=1}^{n}g^{\epsilon u}e_{u}\sum_{v=1}^{n}g_{vt}e_{v}^{*}\sum_{x,y=1}^{n}g_{xs}E_{xy}^{X}g^{ty}=\sum_{x,y}e_{x}e_{y}^{*}E_{xy}^{X}=-x\underline{\underline{\sim}}$.
, $–\sim-X$ $H$- . $–\sim-Y$ $H$- .
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Proposition 23. $X_{d}’’\in U(\mathrm{m})$ $H\simeq GL_{n}$ .






, es , $S=T$ , $S\in \mathcal{I}_{d}^{n}$
. $-X\underline{\underline{\sim}}$ Y Weil $\omega$ ,
$\omega(_{-\mathrm{x}}^{\underline{\underline{\sim}}})=\sum_{s,t=1}^{n}e_{s}e_{t}^{*}\omega(E_{st}^{X})=\sum_{s,t=1}^{n}e_{s}e_{t}^{*}(X^{t}\partial^{X}+\frac{p}{2}I_{n})_{(s,t)}$ ,
$\omega(_{-Y}^{-}-\sim)=\sum_{s,t=1}^{n}e_{s}e_{t}^{*}\omega(E_{ts}^{Y})=\sum_{s,t=1}^{n}e_{s}e_{t}^{*}(\partial^{Y}\Psi-\frac{q}{2}I_{n}\rangle_{(s,t)}$
, $X_{d}’’$ (13) , $—X$ $–\sim-X-(p/2)\tau$ , $—Y$
$\underline{\cong}_{Y}+(q/2)\tau$ , $e_{S}e_{T}^{*}\mapsto\delta_{s,\tau}$ $H$- contract
. , (13) x Y , Lemma 22
$H$- , contract $X_{d}’’$ $H$- .
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